Ccd FLOAT RUNET software & expert systems

Example 001

Design of a continuous breakwater with 6 pontoons.

Each pontoon is 60 ft long and has a cross section with width B=12ft, height H=3 ft, thickness t=4 in,
draft T=2.5 ft. Mooring cables in the middle of each pontoon with a stiffness 3.5 kps/ft. Wave
spectrum of Pierson-Moskowitz type with peak wave period Ts=3 sec, and significant wave height
Hs=2.5 ft. Short crested waves with directional spectrum S(f,0)= S(f) cos "(0-00) with n=2.

From Table 4.1, page 37 of the manual we get for n=2 a=4.5, p=1.9.

From the menu Tools/Cross Section Areas we compute the cross section values.

_ipixi
b= |12 = |03
| b | h=- |2 d- |03
b1=[12 di=[03
il I ] ! !
h E-= [ a.6400 e= [ 15000
dif boc= | 138672 lyy= [1356312

—b Whocl = | 5.2448 Wyy= | 226152
Whoe2= | 9.2448 J- [ #15a03

A zection area, e distance of centroid, [=x, lyy: moments of inertia,
e, Wi section moduluz, J: polar moment of inertia

o 0K | ? Help |

So we have Iyy=135.7 ft4, Ixx=13.9 ft4, A =8.64 {t2, J=41.58 ft4, lo=Ixx+lyy=149.60 ft4
Mass (underwater part) mx = my = 12x2.5x0.064/32.2 =0.06 k slug/ft, mt=149.60x0.06/8.64=1.03 k slug
ft2/ft (0.064 water specific weight, 32.2 acceleration of gravity)

For the hydrodynamic coefficients we use B=12, T=2.4, and pressing the Generate Values button we get
the table according to the table 3.1 page 21 of the manual. (in the values of the added mass the structural
mass is added)

We complete the data in the pages of cgFLOAT as shown in the next pages. We use 8 random loading sets
for the load simulation. Then we go in the last page Computations and Run Float. The FLOAT
computational modulus is running and produces the output file. By pressing Output to Notepad we can see
the output.

In the page Graphics you can see and print the graphical output of mode shapes and response values.

It is important to look in the output the displacements, bending moments and shear along the axis.
From the maximum displacement in sway we compute the mooring forces.

In the output we may also look at the response to unit amplitude harmonic waves. (we can see the
difference in values due to the short crested waves)
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General data

Praoject File Project title
C:A\ProgramfilersRureth cgFLOATAE #ampleshExam Get fils | Save to fi|'3| IHigid Breakwater B pontoons of BO ft each [gection 124340.30]

—Unitg —Frequency rezponze analysiz [chapter 6. page 48]
(6_: Hn!ts In EES ar;d feet Lowest spectral period [zec) 1.00
nitz in and meters |
Direction of mofi Higest spectral period [zec) 6.00
r—Direction of mation)
¥ Sway Mumber of periods for frequency responze computations [max 48) 32 x>
Load simulation [chapter 5. page 44}
|¥ Heave
Mumber of zimulated random loadings [max 48] 12 -
v Roll
al
Fun Mod —Time sefies analysiz [chapter 7, page 52}
Run Mode
o Bl s Time interval for computations dt (zec] I 020
¥ Frequency response Tatal time of time geries To [zec) |1DD.DD
v Time domain analysiz Time interval for random shifts Tsh [sec) I 10.00
[~ Boat'Wwake response Wilsons integration theta [default=1.4] I 1.40

—Eigenvalue zolution Participating modes Sway|12 j Heave|12 ﬁ FEDIII12 ﬁ

Mumber of eigenvectors to be platted

: : —Boat wake response [chapter 8. page 54}
et af clpEEsiEs o e piiied Significant wave height [ft or m) He= 1.00

Maximum iterations in eingenvalue solution 0 Sigrificant wave period (sec) Te= 300

Modulation wave period [sec) Tas= I 12.00

Boat speed [ft/zec or misec) V= I 18.00

lulill

Convergrnee tolerance in eigenvalue computation
[zpecify the negative expanent)

Load correlation [§ 4, p 35-43]

—5.C.F. [zpatial correlation factor]

= Constant 5.C.F. [0.60xwave length) Linear pressure decrease “\\
O dependert. ey s\
Tequency dependent, linear pressure el b e &
HEney gen P @iy dii =
" Frequensy dependent, quadratic pressure decrease g
Quadratic pressure decrease w

{* Frequency dependent, exponentialy decayed coherence [best choise]

0.8 0.225 [}
s6f =——(1- —— jor—2050
~MNodal Load Correlatior (d i) dii A
" Uncorrelated loads

=
{+ Exponentially decaved coherence (best choise) Exponentially decayed wave coherence §
w
Az Az &
Factor alpha for exponentially decaved coherence o= I 4.50 —)= —ar{—y* o
Factor beta for exponentially decayed coherence B= I 1.90 y‘” ( A ) eXp( a( A ) ) §
T
Mumber for random number generation [any number]  p= |23 =

Pontoon properties [§ 2, p. 3-6]

Humber of Fantoons IE vI

Pontoon zimilarity

% All pontoons are the same

" Pontoons are different

Modulus of Elasticity (kps/it2 or kM/m2] E= I 417000.00 Ll
Paizzons Ratio V= I 0.220 ke ke 2 ko3

=1

L [length] |B[width] | Iy | lsew | J | i, | mt | Kcl | Kc2 | Ke3 |s.c.f |e:-cp |

£0.000 12.000 135.700 13.900 41.500 0.050 1.030 3500 1.000
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Hydrodynamic coeffisients [§ 3. p. 7-34]

Total number of supplied hydrodynamic coefficients [interpolation between] =7

Murber of middle period (uzed for eigenvalue and time series analysis) - } B |

Crosz sechion width [ft or m) B= I 12,00 T

Crozs section draft (ftarm] T= IW BT IW I

T sec | BYS | BvH | EvR | 7S | ZuH | Zh | ofS5 | CH | CffR | i’

1 18 1.070 3.050 1.243 0173 0,025 0,001 0,218 0134 0114
B 2.3 1176 2.920 1.246 0.229 0.071 0.003 0.260 0.221 0130
EN 2.7 1.348 2,839 1.248 0.230 0.136 0.008 0.276 0.3m 0.236
[+ ] 34 1.602 2.860 1.257 0172 0.232 0.00g 0.258 0,397 031
5 | 33 1.530 2.345 1.264 0123 0.285 0.0ar 0.225 0.447 0311
B 45 1.700 3102 1.263 0,076 0,335 0,006 0177 0,498 0,278
7 | 5.4 1.642 3.382 1.271 0.041 0.377 0.004 0125 0.549 0.220 ;l

Wave Time series sim

ulation [§ 7, p. 52-bb]

Wave spectum
= WWave spectium values supplied (periods-amplitude)
" Pierson-Moskawitz wave spectum

(¢ JONSWAP wave spectium

Pierson-Moskowitz
SO r=agt@a)™ fexp

R iy
{4%)}

Lower spectiaperiod (sec] | 1.00 Sigrificant wave height (it or m) Hs 250
Higher spectra period [sec) I E.00
Mumber of spectra frequensias [max 128] |64 =

]
y=[3300

Peak wave period Ts

JOMSWAP spectra coefficients

a2 =|0.090

JONSWAP

S(fh=logt2a)™ f e
g1=0J07 for {==fp, 02=0.02 for f=fp

i Time series simulated from spectrum at equal frequency intervals

ol=[o0m
Simulation of wave time series from wawve spectum
’75' Time zefies simulated from spectrum at equal spectia areas

5 Sl
{ rava }7’

—(f- 1Y
207 f7 |

General | Load cDrreIation' Pontoans Conneclorsl Hydr. Coetf, I ‘Wave data Computations |Graphics|

Print Inpuit |

M ake Inpuit File |

Run FLDATl Get Output File

Outpet to MotePad

Output to Word | PFrint Clutput |

Rigid Breakwater & pontoons of 60 ft
600004013102 7 4 s s

cach (section lZx3x0.30) -]
30 -& 3z 10 1z

PROGEAM FLOAT by [.GECRGIADIS

copyright BINET wome. munet. o

Rigid Bredmater § pormoons of 60 1t each (zecnion lixiwn i) [07/015300% 1i:0&

B0_00 1Z. 00 136 14 4z 0.0 1.03 0.00 3.80 0.00
417000 0.Zz0

1.800 1.070 3.050 1.242 0.178 0.025 0.001 0.Z18 0.134 0.114
2300 1176 2920 1.246 0.229 0.071 0.003 0_260 0_221 0130
Z.700 1.348 Z.835 1.2Z42 0.Z30 0.136 0.006 0_Z7¢ 0.3201 0.Z36
2.400 1.e02 Z.260 1.257 0,172 0.23Z 0.002 0_ZE2 0.3537 0,211
3.900 1.690 2.945 1.264 0.123 0.285 0.007 0.ZZ5 0.447 0.311
4_800 1.700 3_10Z 1.Z69 0.076 0336 0006 0_177 0_498 0_Z278
£.400 1l.e42 2,252 1.271 0.041 0.377 0.004 0O_1ZE O0.E543 O0.ZZ0
l.00 &.00
1.00 .00 2. 80 3.00 3.30 0_07 0.09

0.Z0 100.00 10,00 1.40 1z 1z 1z 1

WIREER OF PONTOOKS 3
FLiG FOR DIEECTION 0 3WEY + HE AVE + ROLL

L Zuay

© HEAVE

2 BOLL

4 SUAT + HEAVE

0 SAME

L DIFFEEENT

o BIGID

L FLEXIELE

0 S3ME

L DIFTEFENT

0 EICEMZLUE SOLUTICH

1 EICENUALVE + FREQUENC RE 3P
© FREQUENY RESPONSE

* EIGEN#AL + TIME SERILS

4 ALL TEHE AEOVE

FLAG TOR 33ME PONTOONI...... o

FLAG FOR RIGID COMMECTCES... o

FLAG FOR SAME COMMECTOR3 ]

FLAG FOR FUM MODE .......... %

FLAG FOR UKITS.............. [ 0 FEET-KP3

L METERS-KHENTOH3

FLAG FOR TIME SERIES IKPUT... 1 0 SIMILATED FROM SPECTRIM

e

Example-1



R
UNET software & expert systems

cgFLOAT

AT |
..... W N B
- |- B 0 o
8 | g
A SRR |5 s -
..... | L T~ s = ]
— N T + 7
R . g ’ |
s ', N 2 |& T Bl 2
€ |8 g\ i A+ i ; | m-
i, E ] N ) = |0 =4 Y S V4 S S i e
| ‘ B e B o . e e e
M, | | I : ! F i 3
w | o [ @ & H an : F_ 2
| i LY 8 9 o 25 16N A nD ]
a5l o 2 =3 oy & & = < = M Vol |
[ 5 ) .P A ﬂ- 2 @ . w S = S T — w R
" - o~ -1 F [ [=] o R o - il [ o |
148 : : ET ] 8 > ] N A S S R 5 £
16 a3 | 4 X - [ = Ay ] —— 15 e
: d 1 i 5 ! | 5 ; F N = Bl b -
| n d iy : | BN L £ | &
“““ : : 3 N @ = =] g e 1 K
I : ; : A e o E — -
R i 3 = | BINCIN L : :
: B 4 - = - w : !
- b . . =1 (=] E i N |
Y T - o | - SN S S | S
B : =] S sy S a— [ = o /ENEEEL NN - — w
||||| | : ) e &
| | V 1 e — = A N T
. . | e |
I A el | A
| R i E R I T S
..... . | |
i .. 1 JE IR N S
L] Lt Lt 1 [ - 1 n. |
| NEErARNE N
_| | IE =)
..... v
..... T ﬂ| |.. ||.. T =
...... i :
“““ e A & #
w ) . S 2
) N - RS z 4
COTN B S T AV W HE : _H_ 3
. =r.. : N A M - s g : ﬂ+-
== ﬂ _%u e R 1 : m + F_
L[ ; . ) N c |~ = = ) & o
s s sl g ’ b = s = z & a
| : A 8 8 £ 1] P [ i &
\\\\\ @ - S ; : " .
i [ 1 : @ : alp B | 74 w L= = &
3 b o [ R S i i E iz : : M : | U
R ; oA | e 2= o b 5 = o
1 : 158 T T b =2 o I <4 = N = o
2|z g P sl . 0 ‘ HE : i m J
..... m : : IRy =z 2 m € e = A
- I 2 2 g N 4|5 : i | nr
1 ; : . 212 = = o |= x
k. -+ £t 2 z |5 H 2 o @ 0 z
| I F i e ls o [
| i m : Ll & w
| | ) H : : =2 E 5]
. . ) | N E | 0 R
- . - w s il M ;
R . ) s |
......... | T |2 g :
i S B / | | |
. i L | |
| .. @
| 1 4 S Ssggzs e B S
‘ AN a 8§ ®8 25K
. \\ v
.......... 2
: H +- 4 4 =] 4
. : :
== ) 1 : : 2
| [ e 0 i} 5 &
0 A EL R G N R {: : +
. HE : 4
2lal 3 8 gV {E ; x m u
w |= B w f-- o o FE HE E + r_+._
I . =1 - m - o o o [TTFY 2 : - : 5
o |7 o = [ [ Y . © o =3 I = 3] =] I o
o (LA i ( < o @t - 3 lE 4 ¢ n. 2 :
E i A N & & i . 2 4 i 1. E
- o~ = N ilo-T [=] = J : : i | 4
LT TR R i L] = o m -4 T BE : : i D..
2 |& . u Tl 2 : : ) 4
=1 ) -- =+ o B i K i
= |2 -1 P R . e { I H 1.
gl 3 £ o Ft e 2|2 g : F | U
bl Sl b | B e PR P X e : il | )
[ =N . g 3 21 = |2 : g : P :
| A ; : i ] =] E Jin = 4
: i H ) b z b3 H : :
- - 5|2 M N |
i | i : 3= & Z
| A 1 5 i 1 :
il 8 . ; & > |5 g :
R . = b4 ; ; O ;
R B o M W m M ;
: o |3 E: ;
(=] g M
g o]
2 I
g [

Example-1




